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Aufgabe 1:
The pseudoinverse matrix A" of a matrix A € C™*"™ is defined by the following axioms:
AATA=A
ATAAT = AT
(AAT)* = AAT
(ATA)"=ATA
Given a system of equations
Av=bhb (1)

with v € C", b € C™, the pseudoinverse matrix A™ gives the optimal solution

v=A"b (2)

a) Show that if the matrix A is regular = AT = A~!

b) If (1) has more than one solution, then (2) gives the solution with minimum norm ||v||

c) If (1) has no solution, then (2) gives the vector v with ||Av — b = min

Aufgabe 2:
The convolution of two functions x(t), y(t) is defined by
@s)t) = [ (- ny(rir ®)

The convolution can also be efficiently performed in Fourier domain.

a) Express the convolution (z * y)(t) in terms of the Fourier transformed z(f), g(f)

b) Write down the expressinn (z * y)(t) using the Fourier transformed Z(f), 5(f)



